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1. Introduction
In this paper, remaining issues, and maintenance for group scheduling for NR multicast and broadcast services (MBS) for RRC_CONECTED UEs is discussed.  We also provide some discussion on the RAN2 LS on SPS 
2. Discussion 
In this section we provide discussion on remaining considerations for group scheduling for NR MBS.
2.1. 		UE Processing Capability Restrictions
The following agreement was reached in RAN1#107bis e [3] respect to UE PDSCH processing time capability for MBS:
	Agreement
PDSCH processing capability 2 is not applied to PDSCH scheduled by PDCCH with DCI format 4_0/4_1/4_2.



Since multicast/broadcast PDSCH cannot support UE PDSCH processing capability 2 timelines, there may be some impact related to PDSCH processing pipelines when UE has to receive both MBS PDSCH and unicast PDSCH in the case when unicast PDSCH is configured to be received according to the faster UE capability 2 based PDSCH processing timeline. 
It can be seen that in case a “fast PDSCH” (i.e., a unicast PDSCH following capability 2 processing time) is preceded by a “slow PDSCH” (i.e., a multicast PDSCH to follow capability 1 processing timeline) with a gap that is smaller than the processing time for the “slower” multicast PDSCH, the UE may not be able to clear the processing pipeline soon enough to process the “faster” unicast PDSCH. Therefore, there may be a need to specify some scheduling restrictions or UE behavior for prioritizing the unicast receptions over MBS.
For example a scheduling restriction can be such that, when scheduled with a multicast PDSCH in a cell with the field processingType2Enabled in PDSCH-ServingCellConfig set to 1 i.e., UE PDSCH processing time capability 2 is enabled, a UE may not expect to be scheduled with a unicast PDSCH to follow capability 2 that is scheduled by DCI format 1_1 or DCI format 1_2 or is an SPS unicast PDSCH if the first symbol of the unicast PDSCH associated with capability 2 starts before X symbols from the last symbol of the multicast PDSCH and the value of X is given by the UE processing capability 1 for multicast PDSCH according to the SCS.
Alternately, the UE may be expected to drop the multicast PDSCH whose last symbol is within X symbols of the first symbol of the “faster unicast” PDSCH. 
Note that the cases above are valid for UE which do not support FDM’ed reception of unicast and MBS PDSCH. In the case that a UE supports FDM’ed reception of unicast and MBS PDSCH, similar restrictions may apply when UE is scheduled with more than one unicast PDSCH to follow UE capability 2 timelines. Since the UE can support FDM’ed reception, it should be able to resolve one unicast PDSCH with capability 2 overlapped with a multicast PDSCH of capability 1. 
Proposal 1: When a UE does not support reception of FDM’ed unicast and MBS PDSCH, when scheduled with a MBS PDSCH scheduled by DCI 4_0/4_1/4_2, in a cell configured with UE PDSCH processing capability 2, a UE may not expected to be scheduled by DCI 1_1/1_2 with a unicast PDSCH which is within X symbols of the last symbol of the MBS PDSCH where X is given by UE PDSCH processing capability 1. Otherwise, if scheduled, the UE should drop the MBS PDSCH. 
Proposal 2: When a UE indicates support of reception of FDM’ed unicast and MBS PDSCH and is scheduled with a MBS PDSCH by DCI 4_0/4_1/4_2, in a cell configured with UE PDSCH processing capability 2, a UE may not expected to be scheduled by DCI 1_1/1_2 with more than 1 unicast PDSCH which is within X symbols of the last symbol of the MBS PDSCH where X is given by UE PDSCH processing capability 1.
2.3. 		Multicast Reception on SCell
In RAN1#107bis-e it was agreed in RAN1 that broadcast can be received in SCell with self-scheduling and cross-carrier scheduling of broadcast is not supported. Similar functionality should also be extended to multicast in SCell where only self-scheduling should be supported. 
Proposal 3: If UE supports carrier aggregation for unicast, multicast reception on an activated SCell with self-scheduling is supported subject to UE capability and cross-carrier scheduling for multicast reception is not supported in Rel-17.
2.3. 		DCI Format Related Issues
Since it has been agreed that HARQ feedback can be enabled or disabled by RRC (and also DCI when enabled by RRC), for the case when RRC disables HARQ feedback, certain DCI 4_1 fields may be reserved.
Proposal 4: When HARQ feedback is disabled by RRC, the following fields of DCI format 4_1 can be assumed to be reserved:
· PUCCH resource Indicator
· PDSCH-to-HARQ timing indicator
· TPC command for scheduled PUCCH
· HARQ Process Number
· New Data Indicator
· Redundancy Version

2.4.		TCI State Activation
In RAN1#107bis-e there was discussion on TCI state activation and update for MBS and the following was the latest version of the proposal from the FL summary
	For TCI states activation/deactivation for multicast GC-PDSCH, Alt-1 is supported.
· Alt-1: The unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. The following text in Clause 5.1.5 of TS38.214 is deleted.
· “The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast to decode PDSCH associated with a G-RNTI or a G-CS-RNTI according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M’ depends on the UE capability.”


The other alternative was to define TCI state configuration for PDSCH-Config-Multicast. We think this is unnecessary and MBS should follow the unicast TCI state list configuration and the MAC-CE based TCI state activation and update should be the same for both unicast DCI 1_1/1_2 and multicast DCI 4_2. Therefore, the above proposal should be agreed.
Proposal 5: For TCI states activation/deactivation for multicast GC-PDSCH, the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2

2.4.		Default Beam Assumptions for MBS
Along with the issue of TCI state activation and update, the assumptions for default beams also need to be discussed for RRC_CONNECTED UEs since these definitions are based on active BWP. It has not been agreed in RAN1 whether the default PDSCH beam follows the lowest indexed CORESET within a CFR or within an active BWP containing the CFR for the case when the PDSCH starts before the time at which the DCI indicated beam is applied by the UE based on timeDurationForQCL. 
Proposal 6: The default beam for MBS PDSCH scheduled by DCI 4_1/4_2 should follow the beam of the CORESET with the lowest index in the active BWP which contains the CFR in which the MBS is scheduled.  
2.4	RAN2 LS on SPS
RAN#2 has sent an LS on feasibility of broadcast reception on SCell and non-serving cell where the following agreements were reached [4]:
	RAN2’s understanding: There can be multiple MBS SPS-configs and multiple G-CS-RNTIs. However, the association between G-CS-RNTIs and MBS SPS-configs will not be specified in RRC signalling. The DCI scrambled with G-CS-RNTI will indicate which MBS SPS-config will be activated for G-CS-RNTI via HARQ process ID field which equals to sps-ConfigIndex in an MBS SPS-config. 
Based on this, RAN2 understands that one to one mapping or one to multiple mapping from G-CS-RNTI to MBS SPS-config are supported as legacy. However, if multiple G-CS-RNTIs were mapped to same MBS SPS-config, it is not clear how that would work. Thus, RAN2 would like to ask the following question:
Q1:RAN2 respectfully asks RAN1 to confirm RAN2’s understanding and the maximal number of G-CS-RNTI configured for UE? Can multiple G-CS-RNTIs be mapped to same MBS SPS-config and if so how that would work?
In addition, RAN2 discussed the handling of retransmission and wonders if retransmission (i.e. via PTM or PTP) can be changed per TB or per TB per transmission, or configured in RRC signalling and whether a single CS-RNTI is used for PTP retransmissions of all G-CS-RNTIs?
Q2: Clarify the handling of PTM retransmissions


From RAN1 perspective, we have the following agreements on association of G-CS-RNTI with SPS-Config
	[bookmark: _Hlk95317610]Agreement:
If a SPS-config for MBS is configured in CFR, one G-CS-RNTI is associated with the SPS-config.
· FFS: Multiple G-CS-RNTIs associated with one SPS-config
Agreement:
The association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, i.e., a value of the HARQ process number field in a DCI format indicates an activation for a SPS GC-PDSCH configuration for multicast with a same value as provided by sps-ConfigIndex in a SPS-Config-Multicast


Based on the above agreements, RAN2’s understanding of association between one G-CS-RNTI and one or more SPS configuration seems correct. For the case of multiple, G-CS-RNTIs being mapped to one SPS-config, the FFS from RAN1-106e meeting has not been resolved. We think there is no need for association of multiple G-CS-RNTI to a single SPS-Config, since this would introduce the need for additional configuration and the use is case is unclear. Therefore, we have the following proposal
Proposal 7: Association of multiple G-CS-RNTIs to one SPS-Config-Multicast is not supported in Rel-17.
We can send an appropriate reply LS to RAN2 if the above is agreed by RAN1. 
On the second question, we think that there is no issue in support of changing retransmission per TB per transmission. Additionally, different CS-RNTIs may be used for retransmission in PTP since it is UE specific and there should not be any restriction for the retransmission. 
Proposal 8: Retransmission can be changed per TB per transmission and there is no restriction on the CS-RNTI that can be used for PTP retransmission of PTM initial transmission. 
3. Conclusions 
In this paper, a high-level view of NR MBS design was presented. Group scheduling and transmission schemes were discussed, and the following proposals are made for further consideration
1. When a UE does not support reception of FDM’ed unicast and MBS PDSCH, when scheduled with a MBS PDSCH scheduled by DCI 4_0/4_1/4_2, in a cell configured with UE PDSCH processing capability 2, a UE may not expected to be scheduled by DCI 1_1/1_2 with a unicast PDSCH which is within X symbols of the last symbol of the MBS PDSCH where X is given by UE PDSCH processing capability 1. Otherwise, if scheduled, the UE should drop the MBS PDSCH
2. When a UE indicates support of reception of FDM’ed unicast and MBS PDSCH and is scheduled with a MBS PDSCH by DCI 4_0/4_1/4_2, in a cell configured with UE PDSCH processing capability 2, a UE may not expected to be scheduled by DCI 1_1/1_2 with more than 1 unicast PDSCH which is within X symbols of the last symbol of the MBS PDSCH where X is given by UE PDSCH processing capability 1
3. If UE supports carrier aggregation for unicast, multicast reception on an activated SCell with self-scheduling is supported subject to UE capability and cross-carrier scheduling for multicast reception is not supported in Rel-17
4. When HARQ feedback is disabled by RRC, the following fields of DCI format 4_1 can be assumed to be reserved:
· PUCCH resource Indicator
· PDSCH-to-HARQ timing indicator
· TPC command for scheduled PUCCH
· HARQ Process Number
· New Data Indicator
· Redundancy Version

5. For TCI states activation/deactivation for multicast GC-PDSCH, the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2
6. The default beam for MBS PDSCH scheduled by DCI 4_1/4_2 should follow the beam of the CORESET with the lowest index in the active BWP which contains the CFR in which the MBS is scheduled.  
7. Association of multiple G-CS-RNTIs to one SPS-Config-Multicast is not supported in Rel-17.
8. Retransmission can be changed per TB per transmission and there is no restriction on the CS-RNTI that can be used for PTP retransmission of PTM initial transmission
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